


SF 30 CONTINUATION SHEET 
 
Ten Mile Creek Water Preserve Area, Central and Southern Florida Ecosystem 
Critical Restoration Project, St. Lucie County Florida.  
 
DESCRIPTIVE CHANGES TO SPECIFICATIONS: The following are descriptive changes 
to the specifications.  Specifications should be adequately marked to indicate 
that they have been changed. 
 
1. Asterisks appear before and after the line or lines where revisions have 
been made to the text on the enclosed revised pages and pertain only to the 
changes made by this amendment except where the reverse side of a page has 
been previously amended; however, these can be identified by the amendment 
number opposite the page number at the bottom of each page. 
 
2. Some specification revisions include additions with underlined text or 
deletions with line/cross-outs. 
 
3. The text changes may have necessitated reformatting of subsequent text or 
pages. If this is the case, those pages have also been issued as amended 
pages but are not marked with asterisks, underlining or line/cross-outs. 
 
SECTION 00010 (SF 1442): 
 a. Remove page 1 and page 2 of Section 00010 and replace them with the 
new page 1 and page 2 of Section 00010.  
 
SECTION 00330: 

a. On page 3, paragraph 1.3.2.1, insert the following at the end of the 
paragraph: “Contact Area Engineer for project site access. See Section 
01330, paragraph 3.1.” 

 
SECTION 01500: 

a. On page 13, paragraph 3.8, line 3, change “at the work site” to 
“along the entire work site boundary”.  

b. On page 13, paragraph 3.9a, line 2, change “entire right-of-way 
lines” to “project work boundary.” 

c. On page 13, paragraph 3.9b, line 1, delete “28”. 
d. On page 14, paragraph 3.10.2, insert the following to the list of 

required office equipment: “3 - Telephone lines - 1 for voice, 1 for 
Fax and 1 for data (Internet).” 

 
SECTION 01571: 

a. On page 6, delete paragraph 1.10. 
 
SECTION 02220A: 
 a. On page 6, paragraph 3.7.3, add the following sentence to the end of 
         the paragraph: “This work includes tree and vegetation removal from 
         all ditches and canals within the clearing limits.” 
 
SECTION 02230A: 

a. On page 2, paragraph 3.1, insert the following before the first 
sentence: “Clearing of the entire site, as defined by the limits of 
work/clearing, shall be performed once, and should be performed as 
one of the initial construction activities.” 

 

         DACW17-02-B-0019                                               Rev Am 0004 
                     

1

  



SECTION 02331A: 
a. Remove Section 02331A in its entirety and replace it with the new 

Section 02331A. 
 
SECTION 02378A: 
 a. Remove Section 02378A in its entirety and replace it with the new    
         Section 02378A. 
 
SECTION 02381: 

a. On page 7, paragraph 2.2, line 2, change “1,0000” to “1,000”. 
b. On page 10, paragraph 3.5.3, line 3, change “8” to “12”. 

 
SECTION 07170N: 

a. On page 4, paragraph 3.2, line 1, insert “when indicated,” after 
“waterproofing”. 

b. On page 4, paragraph 3.2, line 2, replace “where indicated” with 
“elsewhere”. 

 
SECTION 11150: 

a. On page 9, paragraph 2.4.2, line 1, delete “In salt-water 
applications, use 316 stainless steel”. 

b. On page 9, paragraph 2.4.7, line 2, delete “If under water or used in 
a salt-water application, use 316 stainless steel”. 

c. On page 9, paragraph 2.4.8, line 2, delete “If under water or used in 
a salt-water application, use 316 stainless steel”. 

d. On page 10, paragraph 2.4.9, line 2, delete “In salt-water 
applications, use 316 stainless steel”. 

 
SECTION 11288A: 

a. On page 4, paragraph 1.2.1, add the following to the schedule: 
 
Item            Description            Quantity      Working Hydrostatic      
                                                     Pressure in PSI 
 
5         42" x 42" Vertical Lift          2                  10              
          Slide Gate for Distribution              
          Flume 
 
 
SECTION 15133A: 

a. On page 25, paragraph 2.14.1, line 1, insert “The ECP/EIB shall be 
the responsibility of the engine manufacturer.  See other 
specification sections and contract plans for details.” before the 
word “Each”.  

 
SECTION 16450A: 

a. On page 8, paragraph 3.3, line 1, insert “The ECP/EIB shall be the 
responsibility of the engine manufacturer.  See other specification 

ns and contract plans for details.” before the word “The”.  sectio
b. Insert Appendix “A” at the end of Section 16450A. 
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DESCRIPTIVE CHANGES TO THE DRAWINGS: The following are descriptive changes to 
the drawings.  Drawings should be adequately marked to indicate that they have 
been changed. 
  
DRAWING 1/3:  

a. Remove Drawing 1/3 and replace it with the new Drawing 1/3. 
 

DRAWING 1/5:  
a. Remove Drawing 1/5 and replace it with the new Drawing 1/5. 
 

DRAWING 3/21:  
b. Remove Drawing 3/21 and replace it with the new Drawing 3/21. 

 
DRAWING 3/42: 

a. Remove Drawing 3/42 and replace it with the new Drawing 3/42. 
 
DRAWING 3/48: 

a. Remove Drawing 3/48 and replace it with the new Drawing 3/48. 
 
DRAWING 5/1:  

a. Remove Drawing 5/1 and replace it with the new Drawing 5/1. 
 
DRAWING 6/1:  

a. Remove Drawing 6/1 and replace it with the new Drawing 6/1. 
 
DRAWING 6/40:  

a. Remove Drawing 6/40 and replace it with the new Drawing 6/40. 
 
DRAWING 6/42:  

a. Remove Drawing 6/42 and replace it with the new Drawing 6/42. 
 
DRAWING 6/43:  

a. Remove Drawing 6/43 and replace it with the new Drawing 6/43. 
 
DRAWING 6/44:  

a. Remove Drawing 6/44 and replace it with the new Drawing 6/44. 
 
DRAWING 6/65:  

a. Remove Drawing 6/65 and replace it with the new Drawing 6/65. 
 
DRAWING 6/66:  

a. Remove Drawing 6/66 and replace it with the new Drawing 6/66. 
 
DRAWING 7/3:  

a. Remove Drawing 7/3 and replace it with the new Drawing 7/3. 
 
DRAWING 7/4:  

a. Remove Drawing 7/4 and replace it with the new Drawing 7/4. 
 
DRAWING 7/8:  

a. Remove Drawing 7/8 and replace it with the new Drawing 7/8. 
 
DRAWING 8/3:  

a. Remove Drawing 8/3 and replace it with the new Drawing 8/3. 
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DRAWING 8/8:  
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a. Remove Drawing 8/8 and replace it with the new Drawing 8/8. 
 
DRAWING 8/14:  

a. Remove Drawing 8/14 and replace it with the new Drawing 8/14. 
 
DRAWING 8/16:  

a. Remove Drawing 8/16 and replace it with the new Drawing 8/16. 
 

--End of Changes-- 
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02331A

LEVEE CONSTRUCTION

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to in the text by basic 
designation only.

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

ASTM D 422 (1963; R 1998) Particle-Size Analysis of 
Soils

ASTM D 1556 (1990; R 1996) Density and Unit Weight of 
Soil in Place by the Sand-Cone Method

ASTM D 1557 (1998) Laboratory Compaction 
Characteristics of Soil Using Modified 
Effort (56,000 ft-lbf/cu. ft. (2,700 
kN-m/cu.m.))

ASTM D 2216 (1998) Laboratory Determination of Water 
(Moisture) Content of Soil and Rock by Mass

ASTM D 2487 (1998) Classification of Soils for 
Engineering Purposes (Unified Soil 
Classification System)

ASTM D 2922 (1996) Density of Soil and Soil-Aggregate 
in Place by Nuclear Methods (Shallow Depth)

ASTM D 3017 (1996) Water Content of Soil and Rock in 
Place by Nuclear Methods (Shallow Depth)

ASTM D 4253 (1993; R 1996) Maximum Index Density and 
Unit Weight of Soils Using a Vibratory 
Table

ASTM D 4254 (1991; R 1996) Minimum Index Density and 
Unit Weight of Soils and Calculation of 
Relative Density

ASTM D 4318 (1998) Liquid Limit, Plastic Limit, and 
Plasticity Index of Soils

ASTM D 4643 (1993) Determination of Water (Moisture) 
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Content of Soil by the Microwave Oven 
Method

U.S. ARMY CORPS OF ENGINEERS (USACE)

EM 385-1-1 (1996) U.S. Army Corps of Engineers Safety 
and Health Requirements Manual

FLORIDA STATE HIGHWAY AND TRANSPORTATION DEPARTMENT (F.D.O.T.)

Section 901 (2000) F.D.O.T. Standard Specifications 
for Road and Bridge Construction, Coarse 
Aggregates 

1.2   DEFINITIONS

1.2.1   Clearing

Clearing shall consist of the removal and satisfactory disposal of all 
above ground and below ground trees, downed timber, snags, slash, brush, 
garbage, trash, debris, fencing, and other items occurring in the 
designated areas to be cleared.

1.2.2   Grubbing

Grubbing shall consist of the removal and satisfactory disposal of stumps, 
roots larger than 2 inches in diameter, and matted roots from the 
designated grubbing areas.  Grubbing also includes filling of holes from 
the grubbing operation.

1.2.3   Stripping

Stripping shall consist of the removal and satisfactory disposal of crops, 
weeds, grass, and other vegetative materials to the ground surface and 
topsoil to a depth of 12 inches.

1.2.4   Satisfactory Materials

Satisfactory materials shall consist of materials classified in accordance 
with ASTM D 2487 as SP, SW, GW, GP, GM, SW-SM, SP-SM, SP-SC free from:  
roots and other organic matter; contamination from hazardous, toxic or 
radiological substances; trash, debris; and materials with a maximum 12 
percent passing the No. 200 sieve.  Not all satisfactory materials can be 
used in levee.  Only the satisfactory materials stated above, meeting the 
additional or modified  requirements of paragraph TYPES OF FILL MATERIALS, 
can be used for levee construction.  Material for compacted levee fill 
classified SP-SC may be classified as suitable material if not more than 12 
percent of the material by weight shall pass a standard No. 200 sieve and 
shall be blended with other satisfactory materials.

1.2.5   Unsatisfactory Materials

Unsatisfactory materials shall not be used in any levee or other required 
fill.  Unsatisfactory materials includes all other materials that are not 
defined above as satisfactory materials and include man-made structures, 
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refuse, garbage, and previously compacted fills.

1.2.6   Embankment

The terms "levee" or "embankment" as used in these specifications are 
defined as the earth fill portions of the levee structure or other fills 
related to the levee structure, and includes all types of earth fill and 
filter materials for the levee and all other fills within the limits of the 
levee, excepting those stone and filter materials used for slope 
protection, which are described in Section 02381 SOIL AND PORTLAND CEMENT 
LEVEE PROTECTION.

1.2.7   Backfill 

Backfill as used in this section is defined as that fill material which 
cannot be placed around or adjacent to a structure until the structure is 
completed or until a specified time interval has elapsed after completion.

1.2.8   Excavation 

Excavation shall consist of removal of material to the lines and grades 
shown on the drawings, or as otherwise directed or approved by the 
Contracting Officer and as described in paragraph 3.8 EXCAVATION in PART 3 
EXECUTION.

1.2.9   Classification of Soils

Materials used to construct the embankments and for backfills shall be 
classified in accordance with ASTM D 2487 (Unified Soil Classification 
System).

1.2.9.1   Cohesionless and Cohesive Materials

Cohesionless materials shall include materials classified in ASTM D 2487 as 
GW, GP, SW, and SP.  Cohesive materials include materials classified as GC, 
SC, ML, CL, MH, and CH.  Materials classified as GM and SM will be 
identified as cohesionless only when the fines are nonplastic.

1.2.10   Degree of Compaction

1.2.10.1   Cohesionless Material

Degree of compaction shall be expressed as a percentage of the relative 
density in accordance with ASTM D 1557.

1.3   SUBMITTALS

Government approval is required for submittals with a "G" designation; 
submittals not having a "G" designation are for information only.  When 
used, a designation following the "G" designation identifies the office 
that will review the submittal for the Government.  The following shall be 
submitted in accordance with Section 01330 SUBMITTAL PROCEDURES:

SD-02 Shop Drawings
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Contractor-Furnished Rights-of-way for Drainage

  If private property is to be used for drainage, submit written 
evidence that the right has been obtained from the property owner 
for drainage on his property.  Written evidence shall consist of 
an authenticated copy of the conveyance or easement under which 
the Contractor acquired the property rights and access thereto, 
prepared and executed in accordance with applicable State and 
local requirements.

Work Plan

Submit a Work Plan for construction of the reservoir earth levee 
for approval of the Contracting Officer.

SD-03 Product Data

Shoring, Sheeting, and Bracing

  Submit a detailed shoring, sheeting and bracing plan,including 
Florida Trench Safety Act compliance, 30 days prior to the 
beginning of any excavation so supported.  The plan for shoring, 
sheeting and bracing shall be prepared and certified by licensed 
professional engineer.  The plan shall include drawings and design 
computations of the proposed shoring, sheeting, and bracing, and 
documentation, showing details of the coordination and approval of 
shoring, sheeting, and bracing by the applicable parties.  
Approval of the detailed plan shall be obtained from the 
Contracting Officer prior to starting the work.  If necessary, the 
plan shall be modified as required to meet field conditions, and 
the modifications shall be approved by the Contracting Officer 
prior to use.

Excavation

  Submit a written excavation plan, as part of the Work Plan, 30 
days prior to the beginning of any excavation.  Approval of the 
detailed plan shall be obtained from the Contracting Officer prior 
to starting the work.  If necessary, the plan shall be modified as 
required to meet field conditions, and the modifications shall be 
approved prior to use.  As a minimum, the plan shall contain, the 
following:

a.  Proposed methods for preventing interference with, or damage 
to, existing underground or overhead utility lines, trees 
designated to remain and other man-made facilities or natural 
features designated to remain within or adjacent to the 
construction rights-of-way.

b.  Provision for coordinating the work with other Contractors 
working in the construction rights-of-way or on facilities 
crossing or adjacent to this work.
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c.  The proposed methods for controlling surface and ground water 
in the  borrow areas and required excavations.

d. Stockpiling plan for embankment material before it is 
transported to the project site showing locations, stockpile 
heights, slopes, limits, and drainage around the stockpile areas.

e.  A complete listing of equipment used for excavation and to 
transport the excavated material.

f.  The Contractor's proposed sequence of work for excavating the 
borrow areas with plan and cross sectional views showing starting 
and final work locations and clearing, grubbing and stripping 
limits.

g.  The Contractor's proposals for conserving arable land and for 
making optimum use of available borrow, including the Contractor's 
proposed methods for grading the bottom of the borrow areas after 
completing use of the borrow areas.

h.  The Contractor's proposed plan for implementing dust control 
measures.

Borrow Areas; G|AE.

  Submit a written statement to the Government not later than 30 
days after receipt of Notice to Proceed indicating the 
Contractor's intention to use the specified Government-furnished 
borrow area(s), Contractor-furnished borrow area(s) or a 
combination of these borrow areas.

Levee Material; G|AE

At least 30 days prior to use of any soil materials, the 
Contractor shall submit soil classification test results and 
gradation curves per 7500 cubic yards used of each type of soil 
material.

Filter Materials; G|AE

  At least 30 days prior to delivery of any Contractor-furnished 
material to the site of the work, the Contractor shall submit soil 
classification test results and a gradation curve for each of the 
proposed filter materials to be used.  See paragraph 3.8.7  Toe 
Drains.

Nuclear Density

  Nuclear density testing equipment shall be used in accordance 
with ASTM D 2922 and ASTM D 3017.  In addition, the following 
condition shall apply:

a.  Prior to using the nuclear density testing equipment on the 
site, the Contractor shall submit to the Contracting Officer a 
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certification that the operator has completed a training course 
approved by the nuclear density testing equipment manufacturer, 
the most recent data sheet from the manufacturer's calibration, 
and a copy of the most recent statistical check of the standard 
count precision.

b.  The nuclear density testing equipment shall be capable of 
extending a probe a minimum of 6 inches down into a hole.

SD-06 Test Reports

  Test Reports shall be submitted to the Contracting Officer 
within 24 hours of test being done.

1.4   SYSTEM DESCRIPTION

The work covered by this section consists of furnishing all equipment, 
labor, materials, and incidentals, and performing all operations necessary 
for the clearing, grubbing, and stripping of the areas specified herein or 
indicated on the drawings, and for the removal and disposal of cleared, 
grubbed, and stripped materials, removal of existing drainage structures, 
and refilling of holes resulting from grubbing; excavation of borrow areas 
and for all other excavations incidental to the construction of levees, 
channels, ditches and structures as specified and shown; foundation 
preparation and the construction of new levee, backfill of berms, road 
crossings, backfill at drainage structures, and other incidental earthwork 
as may be necessary to complete the levee as specified herein and as shown 
on the drawings.  All work under this section shall comply with the 
requirements of EM 385-1-1.

1.5   GENERAL CONDITIONS

1.5.1   Lines and Grades

The embankment and backfill shall be constructed to the lines, grades, and 
cross sections indicated on the drawings, unless otherwise directed by the 
Contracting Officer. The Government reserves the right to increase or 
decrease the foundation widths and embankment slopes or to make such other 
changes in the embankment or backfill sections as may be deemed necessary 
to produce a safe structure.  Changes in quantities resulting from such 
revisions will not constitute justification for change in contract unit 
prices, except as provided for in the Variations in Estimated Quantities 
Clause.  The Contractor shall correct settlement or consolidation of the 
embankment material subsequent to the completion of the embankment at no 
additional cost to the Government.  The end slopes and side slopes of 
partial fill sections shall not be steeper than one vertical on 2 
horizontal, unless otherwise shown on the drawings.

1.5.2   Conduct of the Work

The Contractor shall maintain and protect the embankment and backfill in a 
satisfactory condition at all times until final completion and acceptance 
of all work under the Contract.  If, in the opinion of the Contracting 
Officer, the hauling equipment causes horizontal shear planes or slicken 
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sides, rutting, quaking, heaving, cracking, or excessive deformation of the 
embankment or backfill, the Contractor shall limit the type, load, or 
travel speed of the hauling equipment on the embankment or backfill.  The 
Contractor may be required to remove, at his own expense, any embankment 
material placed outside of prescribed slope lines.  Any approved embankment 
or backfill material which is lost in transit or rendered unsuitable after 
being placed in the embankment or backfill and before final acceptance of 
the work shall be replaced by the Contractor in a satisfactory manner and 
no additional payment will be made therefor. The Contractor shall excavate 
and remove from the embankment or backfill any material which is 
unsatisfactory and shall also dispose of such material and refill the 
excavated area as directed, all at no cost to the Government.

1.5.3   Materials

Materials for embankment and backfill construction will be obtained from 
on-site borrow sources and required excavation.  Materials obtained from 
required excavation which meet or which can be processed to meet the 
requirements for each embankment material, or any other material required 
for this project, as specified herein, may be utilized in the embankment or 
as backfill.  All roots, limbs, and wood fragments shall be removed from 
embankment materials. Materials containing sod, other organic or perishable 
material, trash, debris, and frozen materials shall not be used in the 
embankment.  The intention is to use the most suitable materials obtainable 
from these sources.  Material to be wasted will be specifically designated 
at the time the material is excavated.  Mixing of materials during the 
excavating process at the borrow area may be required.

1.5.4   Haul Roads

Haul roads shall be located and constructed as approved by the Contracting 
Officer within the project boundaries.  Prior to the commencement of 
construction the Contractor shall submit for approval a site plan detailing 
the location of all haul roads within the project limits.  Haul road(s) 
between the borrow site(s) and the levee embankment shall be located within 
the limits approved by the Contracting Officer.  The limits of the borrow 
haul road shall be clearly marked in the field using construction fencing 
or similar methods approved by the Contracting Officer.  Areas on each side 
of the borrow haul road corridor shall not be disturbed.  Haul roads shall 
be constructed to maintain the intended traffic, be free draining, and be 
maintained in good condition throughout the contract period.  Any haul road 
which crosses any creek or drainage channel shall be constructed, and 
maintained by the Contractor so as to not flood either upstream areas by 
restricting stream flows or flood downstream areas by the release of any 
stored water in the event that the crossing fails for any cause.  Haul 
roads constructed during the contract duration shall be removed after work 
is completed and the impacted area restored to its preconstruction 
conditions except for haul roads for stockpile of suitable soil in the 
designate spoil storage area.  All costs associated with these haul roads 
shall be considered as a subsidiary obligation of the Contractor.

1.5.5   Ramps and Crossings

The Contractor, at his expense, will be permitted to construct temporary 
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ramps and crossings at locations approved by the Contracting Officer.  
Ramps and crossings shall be constructed only by adding material to the 
levee crown and slopes.  Ramps shall have a minimum 12 foot crown width, a 
grade not to exceed 8 percent, and 1V on 4H side slopes.

1.5.6   Stockpiling

When the excavation from approved borrow sources progresses at a faster 
rate than placement in the fill is being accomplished, such excavated 
material shall be stockpiled at approved locations adjacent to the work 
until its use is authorized.  Any on-site stockpiling of levee embankment 
materials shall be in accordance with paragraph 3.11 Stockpiles.  No 
payment will be made for such stockpiling nor for the reloading and hauling 
of these materials to their final position.

1.5.7   Slides and Foundation Failures

When sliding occurs in any part of the embankment and backfills prescribed 
in this section after they have been placed, but prior to final acceptance 
of all work under the contract, the Contractor shall repair the slide as 
directed by the Contracting Officer.  When the slide is caused through the 
fault of the Contractor, the repair shall be made at no cost to the 
Government. When the slide is not the fault of the Contractor, an equitable 
adjustment in the contract price shall be made pursuant to the Contract 
Clause CHANGES to cover the cost of the repairs.

1.5.8   Protection of Existing Man-Made Facilities and Natural Features

Embankment construction shall be conducted in such a manner as to avoid 
damage to trees left standing outside the embankment areas, existing F.P.L. 
power lines and fiber optic cables, man-made facilities and natural 
environmental sensitive areas, with due regard to the safety of employees 
and others, and in compliance with EM 385-1-1.

1.5.9   Drainage

The Contractor shall not block or restrict the flow in a natural drain, 
existing culvert, ditch or channel at any time without obtaining prior 
written approval from the Contracting Officer.  This approval shall not 
relieve the Contractor from responsibility for any damage caused by his 
operation.  The Contractor shall monitor the canal or drain flows and 
provide sufficient free discharge areas so that conditions are not worsened 
upstream or downstream by possible floods during construction.  Surface 
water shall be directed away from excavations and construction sites so as 
to prevent erosion and undermining of foundations.  Diversion ditches, 
dikes, and grading shall be provided and maintained as necessary during 
construction.  Excavated slopes and backfill surfaces shall be protected to 
prevent erosion and sloughing.  Excavation shall be performed so that the 
site and the area immediately surrounding the site and affecting operations 
at the site shall be continually and effectively drained.

1.6   PERMITS

In accordance with Contract Clause PERMITS AND RESPONSIBILITIES, the 

SECTION 02331A  Page 11 Rev Am 0004



Ten Mile Creek Water Preserve Area DACW17-02-B-0019

Contractor shall obtain all necessary permits required for disposal, 
hauling, erosion control, burning, dewatering, well drilling, septic tank, 
and pay all fees associated with permitting and compliance.  In addition, 
the Contractor shall obtain permits for storm water discharge,as specified 
in Section 01355 ENVIRONMENTAL PROTECTION and Section 1571 TEMPORARY 
CONTROLS - CIVIL HEAVY EARTH WORKS.  The Contractor shall comply with the 
terms of these permits and with the requirements of these sections.

1.7   PROJECT SITE CONDITIONS

1.7.1   Protection of Cultural and Natural Resources

All work and Contractor operations shall comply with the requirements of 
Section 01355 ENVIRONMENTAL PROTECTION and with the requirements of this 
section.

1.7.2   Protection of Existing Man-Made Facilities and Natural Features

Trees within the clearing area shall be felled in such a manner as to avoid 
damage to trees left standing and trees outside the clearing area, existing 
utilities, man-made drainage facilities and natural features, with due 
regard to the safety of employees and others, and in compliance with EM 
385-1-1.  Excavation shall be conducted in such a manner as to avoid damage 
to trees left standing and trees outside the clearing and excavation area, 
existing Florida Power & Light, BellSouth, man-made facilities and 
environment sensitive natural features, with due regard to the safety of 
employees and others, and in compliance with EM 385-1-1.  Existing utility 
lines that are shown on the drawings or the locations of which are made 
known to the Contractor prior to excavation are to be retained shall be 
protected from damage during excavation.  When utility lines that are to be 
removed are encountered within the area of operations, the Contractor shall 
notify the applicable utility companies in sufficient time for measures to 
be taken to prevent interruption of the services.

1.7.3   Historical, Archeological, and Cultural Resources

Historical, archeological, and cultural resources within the Contractor's 
work limits may exist.  If, during construction activities, the Contractor 
observes items that may have historical or archeological value, such 
observations shall be reported immediately to the Contracting Officer so 
that appropriate authorities may be notified and a determination made as to 
their significance and what, if any, special disposition of the finds 
should be made.  The Contractor shall cease all activities that may result 
in the destruction of these resources and shall prevent his employees from 
trespassing on or otherwise damaging such resources.

1.7.4   Subsurface Data

Subsurface investigation reports and samples of materials obtained from 
subsurface investigations may be examined at the U.S. Army Corps of 
Engineering Distribution Warehouse, Tallyrand Avenue at 20th Street, 
Jacksonville, Florida District Office.  These data represent subsurface 
information at the boring locations; however, variations may exist in the 
subsurface between boring locations.  Groundwater levels indicated on the 
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soil boring logs were levels found at the time of exploration.  The 
groundwater table can vary significantly depending on time of year, 
variation from normal precipitation, and river stage or tide level.

1.8   SEQUENCE OF WORK

1.8.1   Clearing and Grubbing

All clearing and grubbing work shall be completed at least 300 feet in 
advance of embankment construction.  In locations where work on drainage 
structures is performed prior to embankment construction, all clearing and 
grubbing shall be completed for the structure at least 300 feet on each 
side of the structure, measured along the levee centerline and 100 feet 
perpendicular to the structure.  If regrowth of vegetation or trees occurs 
after clearing and grubbing and before placement of embankment, the 
Contractor will be required to clear and grub again prior to embankment 
construction.

1.8.2   Stripping

After inspection and acceptance of cleared and grubbed areas, stripping may 
proceed.  All stripping work shall be completed not more than 300 feet in 
advance of embankment construction.

PART 2   PRODUCTS

2.1   HAUL ROAD MATERIALS

See Paragraph 1.5.4 Haul Roads.

2.2   TYPES OF FILL MATERIALS

2.2.1   Pervious Fill

This material for levee construction shall consist of an inorganic, 
non-plastic, granular soil containing less than 12 percent material passing 
the No. 200 mesh sieve (relatively clean sand or a crushed limerock with a 
3-inch maximum particle size with a Unified Soil Classification of GP, GW, 
SP, SW, SP-GM, SW-GM, SP-SC, SW-SM or SP-SM.  Each lift of soil or blended 
on-site soils (sandy clay and clayey sand) to produce a blend having not 
more than 12 percent material passing the No. 200 sieve thoroughly 
compacted with the vibratory roller until densities equivalent to at least 
95 percent of the modified proctor maximum dry density in accordance with 
ASTM D 1557.

2.2.2   Coarse Drainage Gravel

Coarse gravel material for the rectangular toe drains shall be obtained 
from a source provided by the Contractor.  Coarse drainage gravel shall be 
non-calcareous, composed of tough durable particles, and shall not contain 
any organic material or soft, friable particles in quantities.  Blast 
furnace slag will not be permitted.  The gravel material in-place shall 
meet the requirements of F.D.O.T. Section 901, Size No. 24.
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2.2.3   Filter Fabric

Filter fabric for the continuous levee toe drain enclosure shall meet the 
requirements of Section 02378 GEOTEXTILES USED AS FILTERS.

2.2.4   Bedding

Bedding material, placed as a backing layer shall consist of satisfactory 
pervious fill material satisfying the material requirements presented in 
Section 02380 STONE CHANNEL SHORELINE/COASTAL PROTECTION FOR STRUCTURES.

2.2.5   Topsoil

Topsoil consists of organic soil and shall be placed on the levee slopes as 
shown on the contract drawings and as specified in Section 02921 SEEDING.

PART 3   EXECUTION

3.1   CLEARING

a.  Clearing shall be accomplished within the limits of a line 20 feet 
outside the toe of slope of the storage reservoir and the treatment 
cell levees.

b.  Clearing shall be accomplished to the edge of the natural native 
tree line on the north, west and south in the surplus material storage 
area, clear to the Canal 93 right-of-way on the east.

c.  Clearing within the limits of the FP&L right-of-way along the west 
side of the storage reservoir.  Trees within 25 feet either side of 
FP&L fiber optic cables shall be sawed off 6 inches above grade and 
removed without disturbing their root system.

d.  Clearing shall be accomplished to the limits of work line shown on 
the drawings for Pump Station 382.

e.  Clearing shall be accomplished within the limits described above.  
Trees, downed timber, snags, lash, brush, garbage, trash debris, 
fencing and other items shall be cleared flush with the ground surface. 
 Trees, power poles and vegetation to be left standing or to remain 
shall be protected from construction operations.

3.2   GRUBBING

Grubbing shall be accomplished within the limits described for clearing in 
paragraphs 3.1a and 3.1b.  Grubbing shall be accomplished to a depth of at 
least 3 feet below the existing ground surface.Roots or other intrusions 
over 1-1/2 inches in diameter within the levee foundation area shall be 
removed to a depth of 3 feet below natural ground surface.

3.2.1   Filling of Holes

All holes caused by grubbing operations and removal of pipes and drains, 
excluding holes in borrow areas and ditches above required grade, shall be 
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filled with satisfactory material as specified in paragraph 2.1.1.  This 
material shall be placed in 212 inch layers to the elevation of the 
adjacent ground surface and each layer compacted to a density at least 
equal to that of the adjoining undisturbed material.

3.2.2   Existing Ditches That Occur Beneath the Levee Footprint

Clear, grub and demuck ditches to remove all vegetation and any soft or 
organic soils from the ditch for a distance of 25 feet outside the interior 
and exterior toes of the levee.  The sides of the ditches within this 
section should be sloped back on a lh:lv or flatter slope.  The bottom and 
side slopes of the ditches should be scarified prior to placing any 
backfill.  Backfill consisting of the same material as will be used for 
levee construction, should be placed in 12 inch loose lifts and each lift 
compacted in the same degree of compaction as the levee embankment material.

3.3   STRIPPING

  The entire area within the limits of clearing (except FP&L easement) 
shall be stripped to remove crops, weeds, grass, and other vegetative 
materials to the ground surface and topsoil to a depth of 612 inches.

3.4   DISPOSITION OF CLEARED, GRUBBED, AND STRIPPED MATERIAL

Except as otherwise specified or indicated on the drawings, all materials 
resulting from clearing and grubbing operations shall, at the Contractor's 
option, be disposed of either by burning, removal from the site, or a 
combination thereof.  In no case shall any material resulting form clearing 
and grubbing operations be buried or permanently placed within the levee 
foundation or any structural foundation.  The Contractor shall make a 
reasonable effort to channel merchantable material into the commercial 
market and to make beneficial use of the materials resulting from clearing 
and grubbing.  The topsoil material resulting from the stripping operations 
shall be temporarily stockpiled within the reservoir area.

3.4.1   Burning

Subject to applicable Federal Clean Air Act requirements, State and local 
burning restrictions enacted under the authority of the Federal Clean Air 
Act, the Contractor may by and, in accordance with Contractor secured 
permit, burn material within the storage reservoir limits per specification 
Section 02220 DEMOLITION.  Burning operations shall be conducted so as to 
prevent damage to adjacent man-made facilities and natural features.  The 
Contractor shall be responsible for any damage to life and property 
resulting from fires that are started by the Contractor's employees or as a 
result of the Contractor's operations.  The Contractor shall furnish, at 
the site of burning operations, adequate fire fighting equipment to 
properly equip personnel for fighting fires.  Fires shall be guarded at all 
times and shall be under constant surveillance until they have been 
extinguished.  All unburned material (material not reduced to ash) shall be 
removed from the site and disposed of by the Contractor off site.

3.4.2   Removal from Site of Work

SECTION 02331A  Page 15 Rev Am 0004

K3ENDJW6
*

K3ENDJW6
*

K3ENDJW6
*

K3ENDJW6
*



Ten Mile Creek Water Preserve Area DACW17-02-B-0019

The Contractor shall remove all of the cleared and grubbed materials from 
the site of the work.  The Contractor shall, at his option, either retain 
any such materials of value for his own use or dispose of them by sale or 
otherwise.  The Government is not responsible for the protection and 
safekeeping of any materials retained by the Contractor.  Such materials 
shall be removed from the site of the work before the date of completion of 
the work.

3.5   REMOVAL OF ABANDONED PIPE AND CONDUITS

Abandoned pipes and conduits shall be removed to the limits of clearing 
specified and as shown on the drawings and as specified in Section 02220 
DEMOLITION.

3.6   SHORING, SHEETING, AND BRACING

Shoring, sheeting, and bracing shall be installed where required for the 
protection of existing natural features and man-made facilities, for the 
safety of workers and the public, in compliance with EM 385-1-1, and to 
insure the integrity of the embankment.  Shoring, sheeting and bracing 
shall not be used in lieu of the required excavation slopes.  Shoring, 
sheeting, and bracing shall be adequately designed and properly installed 
to withstand anticipated loads.  Shoring, sheeting and bracing shall be 
planned and designed by a registered professional engineer.  The Contractor 
shall submit a plan for shoring, sheeting, and bracing in accordance with 
paragraph SUBMITTALS.  All shoring, sheeting and bracing shall be removed 
as embankment and backfill operations progress.

3.7   DEWATERING AND DIVERSION

Surface and groundwater control shall be accomplished in coordination with 
the required excavation and embankment construction.  Surface and/or 
groundwater control may necessitate the use of temporary diversion ditches, 
cofferdams and/or dewatering by the use of pumping.  Methods for care of 
surface water and for controlling the surface and groundwater levels shall 
conform to Section 1355 ENVIRONMENTAL PROTECTION and Section 1571 TEMPORARY 
CONTROLS - CIVIL HEAVY EARTHWORKS, paragraph Work Plan and as required by 
the Contracting Officer.

3.8   EXCAVATION

Excavation shall consist of removal of material in preparing the 
foundations to the lines and grades shown on the drawings, removal of 
material from ditches and channels to the lines and grades shown on the 
drawings, removal of objectionable materials and obtaining required fill 
materials from the excavated areas.  Over excavation shall be backfilled to 
grade with similar over excavated material or satisfactory material and 
compacted to a density of at least that of the surrounding material.

3.8.1   Over Excavation

3.8.1.1   Outside Limits of Levee Foundations or Structures

Over excavation outside the limits of the foundations of levees or 
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structures shall be backfilled to grade with similar over excavated 
material or satisfactory material and compacted to a density of at least 
that of the surrounding material.

3.8.1.2   Within Limits of Levee Foundations or Structures

Over excavation within the limits of the foundations of levees or 
structures shall be backfilled to grade in accordance with paragraph 
PREPARATION OF FOUNDATION, PARTIAL FILL SURFACES AND ABUTMENTS.

3.8.2   Structures

Excavations for structures shall conform to the dimensions and elevations 
indicated for each structure and footing, except as specified hereinafter, 
and shall include trenching for utility and foundation drainage systems to 
a point 5 feet beyond each structure and all work incidental thereto.  
Excavation shall extend a sufficient distance from walls and footings to 
allow for placing and removal of forms.  Satisfactory material removed 
below the depths indicated without specific direction of the Contracting 
Officer shall be replaced at no additional cost to the Government and 
filled in accordance with paragraph OVER EXCAVATION above.  Over excavation 
below required invert elevations or bottoms of footings shall be backfilled 
with lean concrete at no additional cost to the Government.  No footings 
shall be constructed on unsatisfactory material as determined by the 
Contracting Officer.  Excessively wet and/or soft material in subgrades 
resulting from water ponding in footing excavations shall be removed and 
replaced with satisfactory material compacted to the density of the 
surrounding undisturbed material.

3.8.3   Channels

Pump station intake channels shall be excavated at the locations and to the 
lines and grades shown on the drawings and in accordance with paragraph 
TOLERANCES.

3.8.4   Ditches

Drainage ditches and bench areas shall be excavated at the locations and to 
the lines and grades shown on the drawings and in accordance with paragraph 
TOLERANCES.

3.8.5   Slopes and Surcharges

Temporary excavation slopes for any channel, structure excavation, or other 
required excavation shall not be steeper than the specified finished slope 
or the specified construction slope, as applicable, and subject to the 
approval of the Contracting Officer.    This may be accomplished by 
benching the temporary slope so that the average slope is not steeper than 
the specified slope.  In addition, no temporary, permanent, or construction 
slope shall be surcharged with excavated or stockpiled material or with 
heavy construction equipment which would have the same effect as the 
surcharge material.  The toe of stockpiled material shall be maintained a 
minimum distance back from the top of the finished excavation equal to the 
depth of the excavation.  The maximum height of such stockpile without 
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causing instability of the excavation slope shall be determined by the 
Contractor.  Any slide or other adverse conditions caused by failure of the 
Contractor to maintain these conditions shall be considered the 
responsibility of the Contractor and remedial measures shall be at the 
Contractor's expense.

3.8.6   Borrow Areas

Borrow from collector ditches and bench areas shall be excavated by the 
Contractor to the lines and grades as shown on the drawings.  Any excavation 
below the depths and slopes specified herein or shown on the drawings shall 
be backfilled by the Contractor, at the Contractor's expense, to the 
specified permissible excavation line, with satisfactory material(s) as 
specified by the Contracting Officer to a density of at least that of the 
surrounding material.  Borrow areas shall be drained and kept dry during 
excavation.  

3.8.7   Toe Drains

Levee toe drains shall be excavated to the dimensions and the locations 
indicated on the drawings.  Material shall meet the requirements of 
F.D.O.T. Section 901.

3.8.8   Utilities

Excavations for pipe beds shall be shaped to fit the contour of the pipe 
over a width of not less than 0.6 of the pipe diameter, or as shown on the 
drawings.

3.8.9   Riprap and Soil Cement

Excavations for riprap and soil cement shall be performed at the locations 
and to the lines and grades shown.  See Section 02380 STONE AND CHANNEL 
PROTECTION FOR STRUCTURES and Section 02381 SOIL AND PORTLAND CEMENT LEVEE 
PROTECTION.

3.9   TOLERANCES

A tolerance of 1 inch above or below the prescribed grade will be allowed 
in the excavation for ditches, bedding, and mandatory borrow areas.A 
tolerance of  3 inches above or below the prescribed grade will be allowed 
in the excavation for ditches, bedding, and mandatory borrow areas.  All 
embankments and backfills shall be constructed to the grades, lines, and 
cross-sections shown on the drawings.  At all points a tolerance plus 6 
inches minus 0 inches the prescribed grade will be permitted in the final 
dressing, provided that any excess material is so distributed that the 
crown of the levee drains and that there are no abrupt humps or depressions 
in any surfaces.  For topsoil, a tolerance of 1 inch above the thickness as 
shown on the drawings will be permitted.
All embankments and backfills shall be constructed to the grades, lines, 
and cross-sections shown on the drawings.  At all points a tolerance of 1 
inch above or below the prescribed grade will be permitted in the final 
dressing, provided that any excess material is so distributed that the 
crown of the levee drains and that there are no abrupt humps or depressions 
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in any surfaces.  For topsoil, a tolerance of 1 inch above the thickness as 
shown on the drawings will be permitted.

3.10   SLIDES

In case sliding occurs in any part of the excavations prescribed in this 
section after they have been excavated, but prior to final acceptance of 
all work under the contract, the Contractor shall repair the slide as 
directed by the Contracting Officer.  In case the slide is caused through 
the fault of the Contractor, it shall be repaired at no cost to the 
Government.  In case the slide is due to no fault of the Contractor, an 
equitable adjustment in the contract price will be made for the repairs in 
accordance with the Contract Clause CHANGES.

3.11   STOCKPILES

Provisions of paragraph SLOPES AND SURCHARGES are applicable to all 
stockpiled materials.  Upon completion of construction operations, all 
remaining stockpiled material shall be removed and disposed of by the 
disposal methods specified in paragraph DISPOSITION OF EXCAVATED MATERIALS.

3.12   SURFACE DRAINAGE OF COMPLETED AREAS

The areas shown on the drawings designated as "GRADE FOR SURFACE DRAINAGE", 
the borrow areas, and the finished embankment areas shall be graded to the 
lines and grades shown on the drawings.  The surface shall be free from 
sharp ridges, gullies, potholes, sinkholes, and any other surface 
irregularities.  A tolerance of 1 inch above or below the prescribed grade 
will be allowed provided that the surface drains in the direction as 
indicated on the drawings.

3.13   MAINTENANCE OF WORK

3.13.1   Debris Removal

The Contractor shall maintain all ditch and channel excavations free from 
leaves, brush, sticks, trash, and other debris until final acceptance of 
all work under the contract at no additional cost to the Government.

3.13.2   Sediment Removal

Prior to final acceptance of all work under this contract, the removal of 
sediments from ditch or channel excavations shall be required to restore 
design grade and section at no additional cost to the Government.

3.14   DISPOSITION OF EXCAVATED MATERIALS

3.14.1   Satisfactory Materials

Satisfactory excavated material shall be incorporated in the appropriate 
zones of the embankment.  Satisfactory material shall consist of material 
as defined in paragraph DEFINITIONS, subparagraph SATISFACTORY MATERIALS.  
When direct placement is not practicable, satisfactory material from the 
excavation shall be stockpiled for subsequent use in parts of the work for 
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which it is specified herein and/or as indicated on the drawings.  
Satisfactory materials in excess of the quantity necessary to construct 
backfills, embankments and maximum spoil storage for future levee repairs 
shall be disposed of as specified for unsatisfactory materials.

3.14.2   Unsatisfactory Materials

Unsatisfactory materials shall be as defined in paragraph DEFINITIONS, 
subparagraph UNSATISFACTORY MATERIALS.  Unsatisfactory materials from the 
excavations prescribed in this section shall be permanently disposed of by 
removal from the site to a Contractor-furnished disposal area.  No 
additional payment will be made for Contractor-furnished disposal areas.

3.15   PREPARATION OF FOUNDATION, PARTIAL FILL SURFACES AND ABUTMENTS

3.15.1   Earth

After excavation (as described in paragraph EXCAVATION) or stripping (as 
described in paragraph CLEARING, GRUBBING AND STRIPPING) of the embankment 
foundation to the extent indicated or otherwise required, the sides of 
stump holes, test pits, and other similar cavities or depressions shall be 
broken down so as to flatten out the slopes, and the sides of the cut or 
hole shall be scarified to provide bond between the foundation material and 
the fill.  Unless otherwise directed, each depression shall be filled with 
the same material type that is to be placed immediately above the 
foundation.  The fill shall be placed in layers, moistened, and compacted 
in accordance with the applicable provisions of paragraphs PLACEMENT, 
MOISTURE CONTROL, and COMPACTION for the specific material type.  Materials 
which cannot be compacted by roller equipment because of inadequate 
clearances shall be compacted with power tampers in accordance with the 
paragraph COMPACTION for the specific material type.  After filling of 
depressions and immediately prior to placement of compacted fill in any 
section of the embankment, the foundation of such section shall be loosened 
thoroughly by scarifying, plowing, discing or  harrowing to a minimum depth 
of 4 inches, and the moisture content shall be adjusted to the amount 
specified in paragraph MOISTURE CONTROL for the appropriate type of 
material.  After removal of roots or other debris turned up in the process 
of loosening, the entire surface of the embankment foundation area shall be 
compacted by a minimum of 16 complete coverages of the compaction equipment 
as specified for the appropriate type of fill and additional passes as 
required to achieve specified material compaction  Immediately prior to 
placement of compacted fill on or against the surfaces of any partial fill 
section, all soft or loose  material, all material containing cracks or 
gullies, and all material that does not conform with the specified zoning 
of the embankment shall be removed.  The remaining surface of the partial 
fill shall be loosened by scarifying, plowing, discing or harrowing to a 
minimum depth of 6 inches, and the moisture content shall be adjusted as 
specified in paragraph MOISTURE CONTROL for the appropriate type of 
material.  The surface of the partial fill section upon which fill is to be 
placed shall then be compacted as hereinafter specified for the appropriate 
type of fill.  No separate payment will be made for loosening and rolling 
the foundation area, the abutment area, or the surfaces of partial fill 
sections, but the entire cost thereof shall be included in the applicable 
contract price for Bid Item No. 2.
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3.15.2   Benching

Benching into existing levee embankment and abutments is required in order 
to place and compact the material in horizontal layers.  The vertical face 
cut into the existing embankment or abutment resulting from the benching 
operation shall be a minimum of 12 inches in height but shall not exceed 18 
inches in height.

3.16   TEST FILL STRIPS

3.16.1   General

Before beginning embankment construction, the Contractor shall construct a 
test strip for earth fill materials to demonstrate that the equipment and 
compaction procedure will achieve the moisture-dry density relationship as 
specified.  The test strips may be incorporated as part of the final 
embankment, if the fills meet the requirements of the specifications.  The 
test strips shall be constructed using materials from the borrow sources 
which have been approved by the Contracting Officer.  A test strip shall be 
performed for each of the following type of fill materials SP, SW and SC 
and all satisfactory backfill.  Each test strip shall be of sufficient size 
to allow compaction equipment to achieve normal operating speed over a  50 
foot length.  The test strip shall be a minimum of two (2) times wider than 
the compaction equipment.  Each test strip shall be constructed with a 
minimum of 4 lifts.  Prior to the construction of the test strips, the 
foundation (subgrade) shall be proof rolled as specified in paragraph 
PREPARATION OF FOUNDATION, PARTIAL FILL SURFACES AND ABUTMENTS and an 8 inch
 thick subbase layer installed.  The subbase layer shall consist of the 
same material to be used in the test strip and shall be spread and 
compacted to the same  requirements. The test strips shall be constructed 
in accordance with the applicable provisions of paragraphs PLACEMENT, 
MOISTURE CONTROL, and COMPACTION for the specific material type.  The fill 
material shall be placed and spread in layers in accordance with the 
applicable provisions of paragraphs PLACEMENT for the specific material 
type.  Each layer of the fill shall be compacted with a minimum of sixteen 
(16) complete coverages using the specified compaction equipment, and as 
many additional coverages as may be required to achieve the specified 
density.  Even if the results from the test strips show that the required 
densities can be obtained with less than four coverages by the compaction 
equipment, the Contractor shall still be required to compact the impervious 
and random fills with a minimum of (16) complete coverages.  If the use of 
the proposed compaction equipment causes shearing of the fill, laminations 
in the fill, or results in inadequate compaction, the Contracting Officer 
may direct that such roller be removed from the fill and that another 
appropriate tamping roller be used.

3.16.2   Testing and Reporting Requirements for Test Strips

Prior to construction of the test strips, the Contractor shall perform one 
laboratory compaction test for each type of material used in test strips.  
The compaction tests shall be performed in accordance with the requirements 
specified in paragraph MATERIALS TESTING.  Test results shall be submitted 
to the Contracting Officer before construction of the test strips.  After 
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placement and spreading of the fill in the test strip, but prior to 
compaction, five samples shall be obtained from each lift for moisture 
content determination in accordance with ASTM D 2216.  After compaction of 
the fill, a minimum of 5 in-place nuclear density and moisture content 
tests in accordance with ASTM D 2922 and ASTM D 3017, respectively and one 
density test (in accordance with ASTM D 1556) shall be performed on each 
lift.  One sample shall be obtained from each test strip for classification 
testing as specified in paragraph MATERIALS TESTING.  All testing and 
sampling locations shall be determined by the Contracting Officer.  The 
Contractor's QC personnel shall monitor and document construction and 
testing of the test strips.  Documentation shall include weather 
conditions, soil type, spreading and compaction equipment type, lift 
thickness, number of coverages, moisture content, dry density, and a plan 
showing approximate location of sampling and testing.  Documentation of the 
test strip construction procedures and results of all testing shall be 
provided to the Contracting Officer.  Full scale embankment construction 
shall not commence until the equipment and placement methods are approved 
by the Contracting Officer.

3.17   PLACEMENT AND SPREADING

3.17.1   General

Prior to beginning embankment placement on the levee foundation the 
Contractor shall notify the Government that the foundation is ready to 
receive fill.  No fill shall be placed on any part of the embankment 
foundation until such areas have been inspected and given final approval by 
the Contracting Officer.

3.17.1.1   Gradation and Distribution

The gradation and distribution of materials throughout each zone of the 
levee shall be such that the embankment will be free from lenses, pockets, 
streaks, and layers of material differing substantially in texture or 
gradation from surrounding material of the same class.  If lenses, pockets, 
or layers of materials differing substantially in texture or gradation from 
surrounding material occur in the spread material, the layer shall be mixed 
by harrowing or any other approved method to blend the materials.  During 
the placing and spreading process, the Contractor shall maintain at all 
times a force of workers adequate to remove all roots, debris, and oversize 
stone from all embankment materials.  All stones and rock fragments larger 
than 3 inches in any dimension shall be removed at the source prior to 
hauling to the fill.  No fill shall be placed upon a frozen surface, nor 
shall snow, ice, or frozen earth be incorporated in the embankment.

3.17.1.2   Foundations and Partial Embankment Fills

The foundations and all partial embankment receiving fills shall be kept 
thoroughly drained.  Placing operations will be such as to avoid mixing of 
materials from adjacent sections as much as practicable.

3.17.1.3   Equipment Traffic

Equipment traffic on any embankment zone shall be routed to distribute the 
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compactive effort as much as practicable.  Ruts formed in the surface of 
any layer of spread material will be filled before that material is 
compacted.  If, in the opinion of the Contracting officer, the compacted 
surface of any layer of material is too smooth to bond properly with the 
succeeding layer, the surface shall be loosened by scarifying or other 
approved methods before material from the succeeding layer is placed.

3.17.2   Placement on Surfaces Containing Frozen Materials

Embankment shall not be placed on a foundation which contains frozen 
material, or which has been subjected to freeze-thaw action.  This 
prohibition encompasses all foundation types, including the natural ground, 
all prepared subgrades whether in an excavation or on an embankment, and 
all layers of previously placed and compacted earth fill which become the 
foundations for successive layers of earth fill.  All material that freezes 
or has been subjected to freeze-thaw action during the construction work, 
or during periods of temporary shutdowns, such as, but not limited to 
nights, holidays, weekends, or winter shutdowns of earthwork operations, 
shall be removed to a depth that is acceptable to the Contracting Officer 
and replaced with new material.  Alternatively, the material shall be 
thawed, dried, reworked and recompacted to the specified criteria before 
additional material is placed.  The Contracting Officer will determine when 
placement of fill shall cease due to cold weather.  The Contracting Officer 
may elect to use average daily air temperatures, and/or physical 
observation of the soils for the determination.  Levee embankment material 
shall not contain frozen clumps of soil, snow or ice.

3.17.3   Placement of Embankment and Backfill Against Structures

No embankment or backfill shall be placed on or against concrete less than 
7 days after placement or 70 percent of the design strength, without prior 
approval of the Contracting Officer.  Vibratory equipment and other similar 
compaction equipment shall not be used within 4 feet of any completed or 
partially completed structure.  Compaction within  4 feet of completed or 
partially completed structures shall be accomplished by the use of 
mechanical hand tampers, vibrating plates, or other approved methods and 
equipment.  The Contractor shall ensure that compaction operations do not 
damage any existing utilities.  Any damage caused by the Contractor's 
operation shall be repaired at the Contractor's expense.

3.17.4   Select Fill

Select fill material shall be placed and spread in layers not more than 8 
inches in uncompacted thickness, except that within 4 feet of structures, 
the uncompacted layer thickness shall be reduced to 6 inches.  Layers 
should be started full out to the slope stakes and shall be carried 
substantially horizontal and parallel to the levee centerline with 
sufficient crown or slope to provide satisfactory drainage during 
construction.

3.17.5   Coarse Drainage Gravel

 Coarse drainage gravel sand shall be placed and spread in layers not more 
than 12 inches in uncompacted thickness, except that within 4 feet of the 
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structures, the uncompacted layer thickness shall be reduced to 6 inches.  
The method of placement of all gravel and sand material shall be controlled 
to minimize segregation of particle sizes and contamination with other 
embankment materials.

3.17.6   Pervious Fill

The pervious fill material shall be placed and spread in layers not more 
than 12 inches in uncompacted thickness, except that within 4 feet of 
structures, the uncompacted layer thickness shall be reduced to 6 inches.  
Layers should be started full out to the slope stakes and shall be carried 
substantially horizontal and parallel to the levee centerline with 
sufficient crown or slope to provide satisfactory drainage during 
construction.

3.18   MOISTURE CONTROL

3.18.1   General

The materials in each layer of the fill shall contain the amount of 
moisture, within the limits specified below or as directed by the 
Contracting Officer, necessary to obtain the required compaction.  Material 
that is not within the specified moisture content limits after compaction 
shall be reworked to obtain the specified moisture content, regardless of 
density.

3.18.1.1   Insufficient Moisture for Suitable Bond

If the top or contact surfaces of a partial fill section become too dry to 
permit suitable bond between these surfaces and the additional fill to be 
placed thereon, the Contractor shall loosen the dried materials by 
scarifying or discing to such depths as may be directed by the Contracting 
Officer, shall dampen the loosened material to an acceptable moisture 
content, and shall compact this layer in accordance with the applicable 
requirements of paragraph COMPACTION.

3.18.1.2   Excessive Moisture for Suitable Bond

If the top or contact surfaces of a partial fill section become too wet to 
permit suitable bond between these surfaces and the additional fill to be 
placed thereon, the wet material shall be scarified and permitted to dry, 
assisted by discing or harrowing, if necessary, to such depths as may be 
directed by the contracting officer. The material shall be dried to an 
acceptable moisture content, and shall be compacted in accordance with the 
applicable requirements of paragraph COMPACTION.

3.18.1.3   Drying Wet Material

Material that is too wet shall be dried in the borrow area prior to 
bringing to the levee embankment be assisted by discing or harrowing, if 
necessary, until the moisture content is reduced to an amount within the 
specified limits.

3.18.1.4   Increasing Moisture in Dry Material
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The moisture content of material that is too dry, will be adjusted in the 
borrow area prior to bringing to the levee embankment.  The Contractor will 
add water to the fill material and by harrowing, or other approved methods, 
work the moisture into the material until a uniform distribution of 
moisture within the specified limits is obtained.  Water applied on a layer 
of fill on the levee embankment shall be accurately controlled in amount so 
that free water will not appear on the surface during or subsequent to 
rolling. Should too much water be added to any part of the embankment, the 
rolling on that section of the embankment shall be delayed until the 
moisture content of the materials is reduced to an amount within the 
specified limits.  If it is impracticable to obtain the specified moisture 
content by wetting or drying the material on the fill, the Contractor may 
be required to pre-wet or dry back the material at the source of excavation 
in the ditch borrow area.

3.18.2   Pervious Fill

Each layer of material shall be placed, worked, and compacted at the 
optimum for compaction.

3.18.3   Coarse Drainage Gravel

The moisture content shall be controlled such that hauling, spreading, and 
compacting equipment can operate with normal procedure without excessive 
rutting of the fill.  If the material is too wet or too dry to facilitate 
proper compaction, the coarse drainage gravel shall be wetted or dried as 
required.

3.19   COMPACTION

3.19.1   Compaction Equipment

 Compaction equipment shall conform to the following requirements and 
shall be used as prescribed in subsequent paragraphs.

3.19.1.1   Vibratory Rollers

Vibratory rollers for compacting pervious sand fills and drainage layers 
shall be equipped with a smooth steel compaction drum and shall be operated 
at a frequency of vibration during compaction operations between 1100 and 
1500 vpm.  Vibratory rollers may be either towed or self-propelled and 
shall have an unsprung drum weight that is a minimum of 60 percent of the 
rollers' static weight.  Towed rollers shall have at least 90 percent of 
their weight transmitted to the ground through the compaction drum when the 
roller is standing in a level position hitched to the towing vehicle.  
Rollers for compacting sand fills, or filter and drainage layers shall have 
a minimum static  weight of 20,000 pounds, a minimum dynamic force of 
40,000 pounds when operating at 1400 vpm, and an applied force not less than
 9,000 pounds per foot of compaction drum length.  Rollers for compacting 
sand and gravel fills or filter and drainage layers shall have a minimum 
static weight of 8,000 pounds, a minimum dynamic force of 16,000 pounds 
when operating at 1400 vpm, and an applied force not less than 5,000 pounds 
nor greater than 9,000 pounds per foot of compaction drum length.  The 
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level of amplitude and vibration frequency during compaction will be 
maintained uniform throughout the embankment zone within which it is 
operating.  Rollers shall be operated at speeds not to exceed 1.5 mph.  The 
equipment manufacturer shall furnish sufficient data, drawings, and 
computation for verification of the above specifications, and the character 
and efficiency of this equipment shall be subject to approval.Vibratory 
rollers for compacting shall be equipped with a smooth steel compaction 
drum. Vibratory rollers may be either towed or self-propelled and shall 
have an un-sprung drum weight that is sufficient to achieve specified 
compaction. The level of amplitude and vibration frequency shall be 
sufficient to achieve the specified compaction. The equipment manufacturer 
shall furnish sufficient data subject to approval, for verifications of 
character and efficiency of this equipment.

3.19.1.2   Hand Operated Compactors

Compaction of material, in areas where it is impracticable to use a roller 
or tractor compaction shall be performed by the use of approved hand 
operated power compactors.

a.  Power Tampers:  Power tampers shall be hand operated equipment 
capable of compacting material in confined areas.  The compactors shall 
be either an internal combustion or pneumatic activated tamper.  
Tampers shall have sufficient weight and striking power to produce the 
specified compaction.  The character and efficiency of this equipment 
shall be subject to the approval of the Contracting Officer.

b.  Vibratory Plate Compactor:  Vibratory compactors operated by hand 
in confined areas shall utilize the oscillating cam principal and shall 
deliver an impact of not less than 2000 pounds at a rate of 
approximately 2000 impulses per minute.  The character and efficiency 
of this equipment shall be subject to the approval of the Contracting 
Officer.

3.19.1.3   Sprinkling Equipment

Sprinkling equipment shall consist of tank trucks, pressure distributors or 
other equipment designed to apply water uniformly and in controlled 
quantities to variable width of surface.

3.19.1.4   Miscellaneous Equipment

Scarifiers, disks, spring-tooth or spike-tooth harrows, spreaders, and 
other equipment shall be suitable for use in embankment construction and 
approved by the Contracting Officer.  Equipment used for blending fill 
material shall be capable of penetrating the full loose lift thickness of 
the specific material type.

3.19.2   Compaction of Pervious Fill

After a layer of material has been dumped and spread it shall be harrowed 
as required to break up and blend the fill materials and to obtain uniform 
moisture distribution.  Harrowing shall be performed with a heavy disk 
plow, or other approved harrow, to the full depth of the layer. If one pass 
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of the harrow does not accomplish the breaking up and blending of the 
materials, additional passes of the harrow shall be required, but in no 
case will more than three passes of the harrow on any one layer be required 
for this purpose.  When the moisture content and the condition of the layer 
are satisfactory, the lift shall be compacted to a minimum 95 percent 
modified proctor relative density in accordance with ASTM D 1557. and with 
not less than sixteen complete coverages of an approved vibratory roller.  
In areas which are not accessible by roller, the fill shall be placed in 
layers not more than 4 inches in uncompacted depth and compacted with an 
approved hand operated compactor to a density equal to that obtained in 
other areas which are accessible to rollers.  Dumping, spreading, 
sprinkling, and compacting may be performed at the same time at different 
points along a section when there is sufficient area to permit these 
operations to proceed simultaneously.  Compaction equipment shall be 
operated such that the strip being traversed by the roller shall overlap 
the rolled adjacent strip by not less than 3 feet.

3.19.3   Compaction of Coarse Drainage Gravel

Coarse drainage gravel placed in the drains shall be placed in maximum 12 
inch loose lifts and compacted by not less than four (4) complete coverages 
with a static roller.  

3.19.4   Compaction Adjacent to Structures and Utilities

Heavy equipment for spreading and compacting fill shall not be operated 
within 4 feet of structures or utilities, except as otherwise specified 
herein.  Material within 4 feet shall be compacted using appropriate hand 
operated compactors specified herein.

3.19.5   Topsoil

Topsoil shall be placed on the embankment surfaces as shown on the contract 
drawings and as specified in SECTION 02921 SEEDING.

3.20   FIELD QUALITY CONTROL

3.20.1   Clearing, Grubbing, and Stripping

The Contractor shall establish and maintain quality control for clearing, 
grubbing, and stripping operations to assure compliance with contract 
requirements, and maintain records of the quality control for all 
construction operations including but not limited to the items indicated 
below.  These records, as well as the records of corrective actions taken, 
shall be furnished to the Government in accordance with Section 01451 
CONTRACTOR QUALITY CONTROL.

3.20.1.1   Clearing

Station to station limits, transverse clearing limits from applicable 
centerline; percentage of area complete; types of materials cleared.

3.20.1.2   Grubbing
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Station to station limits, transverse grubbing limits from applicable 
centerline; percentage of area complete; type of material; filling of 
grubbed holes.

3.20.1.3   Stripping

Station to station limits, transverse stripping limits from applicable 
centerline; percentage of area complete; type of material; depth of 
stripping.

3.20.2   Excavation

The Contractor shall establish and maintain quality control for excavation 
operations to assure compliance with contract requirements, and maintain 
records of the Contractor's quality control for all construction operations 
including but not limited to the following:

a.  Lines, grades and tolerances,

b.  Segregation of materials,

c.  Disposal and/or stockpiling of materials,

d.  Unsatisfactory materials,

e.  Conditions that may induce seepage or weaken the foundation or 
embankment,

f.  Stability of excavations.

Records of inspections and tests, as well as the records of corrective 
actions taken, shall be furnished to the Government in accordance with 
Section 01451 CONTRACTOR QUALITY CONTROL.

3.20.3   Embankment

3.20.3.1   General

As a part of the Contractor Quality Control (CQC) system required by 
SECTION 01451 CONTRACTOR QUALITY CONTROL, the Contractor shall establish 
and maintain field quality control for foundation preparation, embankment 
and backfill operations to assure compliance with contract requirements and 
maintain detailed records of field quality control for all operations 
including but not limited to the following:

a.  Earthwork Equipment

Type, size, number of units and suitability for construction of 
the prescribed work.

b.  Foundation Preparation

Methods of preparing the foundations in advance of embankment and 
backfill construction and methods for providing drainage of the 
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foundation and partially completed fills.

3.20.3.2   Materials Testing

The contractor shall perform sufficient testing to insure that the fill is 
being constructed as specified.  The testing program specified below shall 
be considered the minimum acceptable frequency of testing.  This does not 
relieve the Contractor from the responsibility of performing additional 
testing, if required to ensure compliance with these specifications.

a.  Soil Classification Tests

Soil classification tests shall be performed in accordance with 
ASTM D 2487.  One initial classification test shall be required 
for each different classification of material to be utilized as 
embankment fill or backfill.  As prescribed in ASTM D 2487, grain 
size analyses in accordance with ASTM D 422 and Atterberg limits 
in accordance with ASTM D 4318 shall be performed on each 
different classification.  The Contractor shall submit additional 
tests for every 5,000 cubic yards of embankment or backfill 
material.  Soil classification tests shall be performed on 
foundation material as required to determine the acceptability of 
the in-situ soils.  Additional tests will be required if 
noticeable changes in the material occur.

b.  Cohesionless Material Testing

(1)  Compaction Tests.  The Contractor shall run not less than one 
relative density test for every 5,000 cubic yards of cohesionless 
fill in accordance with ASTM D 4253 and ASTM D 4254.

(2)  In-Place Density Tests.  The in-place density of the 
cohesionless materials shall be determined in accordance with ASTM 
D 1556.  The Contractor shall run not less than one (1) field 
in-place density test on each lift of material or every 5,000 
cubic yards of completed embankment fill or backfill whichever is 
less.  Horizontal locations shall be randomly staggered in the 
fill.  When nuclear method is used for in-place density testing 
according to ASTM D 2922 and ASTM D 3017, the first test and every 
tenth test thereafter for each material type shall include a sand 
cone correlation test in accordance with ASTM D 1556.  The sand 
cone test shall be performed adjacent to the location of the 
nuclear test, and shall include a nominal 6 inch diameter sand 
cone, and shall include a minimum wet soil weight of 6 pounds 
extracted from the hole.  The density correlations shall be 
submitted with test results.  Each transmittal including density 
test data shall include a summary of all density correlations for 
the job neatly prepared on a summary sheet including at a minimum:

(i)   Meter serial number and operators initials.
(ii)  Standard count for each test.
(iii) Material type.
(iv)  Probe depth.
(v)   Moisture content by each test method and the deviation.
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(vi)  Wet density by each test method and the deviation.

(3)  Water (Moisture) Content Tests.  Determination of water 
content shall be performed in accordance with ASTM D 2216.  ASTM D 
4643 may be used when rapid moisture content results are needed.  
All rapid results obtained by ASTM D 4643 shall be confirmed by a 
test on a duplicate sample performed in accordance with ASTM D 2216. 
 In the event of disagreement between the results, ASTM D 2216 
shall govern.  One water content test will be performed for each 
5,000 cubic yards of material placed or each lift of material 
whichever is less.  These test will be in addition to the water 
content tests performed in conjunction with in-place density 
tests.  Backfill and fills not meeting the required specifications 
for water content shall be retested after corrective measures have 
been applied.

d.  Additional Testing

The Contracting Officer may request additional tests if there is 
reason to doubt the adequacy of the compaction, or special 
compaction procedures are being used, or materials change or if 
the Contracting Officer determines that the Contractor's testing 
is inadequate or the Contractor is concentrating backfill and fill 
operations in a relatively small area.

3.20.3.3   Materials

Suitability of materials for use in embankment and backfill.

3.20.3.4   Fill Placement

Layout, maintaining existing drainage, moisture control, thickness of 
layers, removal of oversized material, spreading and compaction for 
embankment and backfill.

3.20.3.5   Grade and Cross Section

Surveys to verify that the dimensions, slopes, lines and grades conform to 
those shown on the drawings.

3.20.3.6   Testing by the Government

During the life of this contract, the Government or its contractors will 
perform quality assurance tests.  The contractor shall make available to 
the government or its contractors the equipment to perform these test.

3.20.3.7   Reporting

On a daily basis, the Contractor shall furnish the inspection records and 
all material testing results, quantity of fill placed, as well as the 
records of corrective action taken, in accordance with Section 01451 
CONTRACTOR QUALITY CONTROL.

3.21   Work Plan
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Thirty (30) days prior to commencement of haul road construction or placing 
embankment and backfill, whichever is earlier, the Contractor shall submit 
for approval a Work Plan for accomplishing all embankment and backfill 
construction and for the location and construction of haul roads.  This 
plan shall include, but not be limited to, the Contractor's proposed 
sequence of construction for embankment and backfill items, and methods and 
types of equipment to be utilized for all embankment and backfill 
operations, including transporting, placing, and compaction.  This plan 
shall also include the names and addresses of the commercial testing labs 
which will perform the soil testing and inspection and describe how all 
required soils testing will be performed.  

If Contractor proposes to furnish any off-site material for levee 
construction, Contractor shall submit soil classification test results, 
moisture-density curves, gradation curves, and laboratory results of the 
required tests of the proposed material.

Contractor shall have a plan prepared by a geotechnical professional 
engineer registered in the State of Florida for the dewatering and disposal 
of groundwater for each excavation task of the Work Plan.  The geotechnical 
engineer shall prepare, sign and oversee the plan for each excavation.  The 
plan shall describe the method to be used, location, operation and 
maintenance requirements and submit with each plan design, notes, drawings, 
descriptive literature, layout of piping and pumps and disposal of 
groundwater.  Contractor shall submit the geotechnical plans for approval 
of the Contracting Officer 30 days in advance of each dewatering.

       -- End of Section --
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SECTION 02378A

GEOTEXTILES USED AS FILTERS

PART 1   GENERAL
1.1   REFERENCES

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to in the text by basic 
designation only.

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

ASTM D 123 (1996a) Standard Terminology Relating to 
Textiles

ASTM D 4354 (1996) Sampling of Geosynthetics for 
Testing

ASTM D 4355 (1992) Deterioration of Geotextiles from 
Exposure to Ultraviolet Light and Water 
(Xenon-Arc Type Apparatus)

ASTM D 4491 (1999) Water Permeability of Geotextiles 
By Permittivity

ASTM D 4533 (1991; R 1996) Trapezoid Tearing Strength 
of Geotextiles

ASTM D 4632 (1991; R 1996) Grab Breaking Load and 
Elongation of Geotextiles

ASTM D 4751 (1999) Determining Apparent Opening Size 
of a Geotextile

ASTM D 4833 (1988; R 1996) Index Puncture Resistance 
of Geotextiles, Geomembranes, and Related 
Products

ASTM D 4873 (1997) Identification, Storage, and 
Handling of Geosynthetic Rolls

ASTM D 4884 (1996) Strength of Sewn or Thermally 
Bonded Seams of Geotextiles

U.S. ARMY CORPS OF ENGINEERS (USACE)

EM 1110-2-1601 (1991; Change 1-1994) Hydraulic Design of 
Flood Control Channels
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1.2   SUBMITTALS

Government approval is required for submittals with a "G" designation; 
submittals not having a "G" designation are for information only.  When 
used, a designation following the "G" designation identifies the office 
that will review the submittal for the Government.  The following shall be 
submitted in accordance with Section 01330 SUBMITTAL PROCEDURES:

SD-04 Samples

Geotextile

  Submit geotextile samples for testing to determine compliance 
with the requirements in this specification.  When required, 
submit samples a minimum of 60 days prior to the beginning of 
installation of the same textile.  Upon delivery of the 
geotextile, submit duplicate copies of the written certificate of 
compliance signed by a legally authorized official of the 
manufacturer.  The certificate shall state that the geotextile 
shipped to the site meets the chemical requirements and exceeds 
the minimum average roll value listed in TABLE 1, MINIMUM PHYSICAL 
REQUIREMENTS FOR DRAINAGE GEOTEXTILE.  Upon request, supply 
quality control and quality assurance tests for the geotextile.  
All samples provided shall be from the same production lot as will 
be supplied for the contract, and shall be the full manufactured 
width of the geotextile by at least 10 feet long, except that 
samples for seam strength may be a full width sample folded over 
and the edges stitched for a length of at least 5 feet.  Samples 
submitted for testing shall be identified by manufacturers lot 
designation.  For needle punched geotextile, the manufacturer 
shall certify that the geotextile has been inspected using 
permanent on-line metal detectors and does not contain any needles.

1.3   SHIPMENT, HANDLING, AND STORAGE

1.3.1   Shipment and Storage

Only approved geotextile rolls shall be delivered to the project site.  All 
geotextile shall be labeled, shipped, stored, and handled in accordance 
with ASTM D 4873.  No hooks, tongs, or other sharp instruments shall be 
used for handling geotextile.

PART 2   PRODUCTS

2.1   MATERIALS

2.1.1   Geotextile

2.1.1.1   General

The geotextile shall be a non-woven pervious sheet of plastic yarn as 
defined by ASTM D 123.  The geotextile shall equal or exceed the minimum 
average roll values listed in TABLE 1, MINIMUM PHYSICAL REQUIREMENTS FOR 
DRAINAGE GEOTEXTILE.  Strength values indicated in the table are for the 
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weaker principal direction.

TTABLE 1
MINIMUM PHYSICAL REQUIREMENTS FOR DRAINAGE GEOTEXTILE

  ------------------------------------------------------------------------
      PROPERTY         UNITS        ACCEPTABLE VALUES        TEST METHOD
  ------------------------------------------------------------------------
   GRAP STRENGTH        lb               1100200                ASTM D 4632
  ------------------------------------------------------------------------
   SEAM STRENGTH        lb                990 200               ASTM D 4632
  ------------------------------------------------------------------------
   PUNCTURE             lb                40080                ASTM D 4833
  ------------------------------------------------------------------------
   TRAPEZOID TEAR       lb                40050                ASTM D 4533
  ------------------------------------------------------------------------
   PERMEABILITY       cm/sec              .02                   ASTM D 4491
  ------------------------------------------------------------------------
   APPARENT OPENING
   SIZE              U.S. SIEVE            40                ASTM D 4751
  ------------------------------------------------------------------------
   PERMITTIVITY        sec -1              0.5               ASTM D 4491
  ------------------------------------------------------------------------
   ULTRAVIOLET
   DEGRADATION       Percent   50 AT 500 Hrs  50 AT 500 Hrs  ASTM D 4355
  ------------------------------------------------------------------------
   FDOT Geotextile                       Type D-3          FDOT Index No. 
                                                           199 or equivalent
  ------------------------------------------------------------------------

2.1.1.2   Geotextile Fiber

Fibers used in the manufacturing of the geotextile shall consist of a 
long-chain synthetic polymer composed of at least 85 percent by weight of 
polyolefins, polyesters, or polamides.  Stabilizers and/or inhibitors shall 
be added to the base polymer if necessary to make the filaments resistant 
to deterioration caused by ultraviolet light and heat exposure.  Reclaimed 
or recycled fibers or polymer shall not be added to the formulation.  
Geotextile shall be formed into a network such that the filaments or yarns 
retain dimensional stability relative to each other, including the edges.  
The edges of the geotextile shall be finished to prevent the outer fiber 
from pulling away from the geotextile.

2.1.2   Seams

The seams of the geotextile shall be sewn with thread of a material meeting 
the chemical requirements given above for geotextile yarn or shall be 
bonded by cementing or by heat.  The sheets of geotextile shall be attached 
at the factory or another approved location, if necessary, to form sections 
not less than 10 feet wide.  Seams shall be tested in accordance with 
method ASTM D 4884.  The strength of the seam shall be not less than 90 
percent of the required grab tensile strength of the unaged geotextile in 
any principal direction.

2.1.3   Securing Pins
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The geotextile shall be secured to the embankment or foundation soil by 
pins to prevent movement prior to placement of revetment materials.  Other 
appropriate means to prevent movement such as staples, sand bags, and stone 
could also be used.  Securing pins shall be inserted through both strips of 
overlapped geotextile along the line passing through midpoints of the 
overlap.  Securing pins shall be removed as placement of revetment 
materials are placed to prevent tearing of geotextile or enlarging holes
maximum spacing between securing pins depends on the steepness of the 
embankment slope.  The maximum pins spacing shall be equal to or less than 
the values listed in TABLE 2, MAXIMUM SPACING FOR SECURING PINS.  When 
windy conditions prevail at the construction site, the number of pins 
should be increased upon the demand of the Contracting Officer.  Terminal 
ends of the geotextile shall be anchored with key trench or apron at crest, 
toe of the slope and upstream and downstream limits of installation.

TABLE 2
MAXIMUM SPACING FOR SECURING PINS

----------------------------------------------------------
       EMBANKMENT                          SPACING, feet
----------------------------------------------------------

STEEPER THAN 1V ON 3H                        2
----------------------------------------------------------

 
1V ON 3H TO 1V ON 4H                         3

----------------------------------------------------------
 FLATTER THAN 1V ON 4H                        5

----------------------------------------------------------

2.2   INSPECTIONS, VERIFICATIONS, AND TESTING

2.2.1   Manufacturing and Sampling

Geotextiles and factory seams shall meet the requirements specified in 
TABLE 1, MINIMUM PHYSICAL REQUIREMENTS FOR DRAINAGE GEOTEXTILE.  
Conformance testing shall be performed in accordance with the manufacturers 
approved quality control manual.  Geotextiles shall be randomly sampled in 
accordance with ASTM D 4354 (Procedure Method A).  Factory seams shall be 
sampled at the frequency specified in ASTM D 4884.

2.2.2   Site Verification and Testing

Samples shall be collected at approved locations upon delivery to the site 
in accordance with ASTM D 4354 (Procedure Method B) at a frequency of once 
per 100,000 square feet.  Samples shall be tested by the Contractor's 
testing laboratory to verify that the geotextile meets the requirements 
specified in TABLE 1, MINIMUM PHYSICAL REQUIREMENTS FOR DRAINAGE 
GEOTEXTILE.  Samples shall be identified by manufacturers name, type of 
geotextile, lot number, roll number, and machine direction.  Testing shall 
be performed at an approved laboratory.  Test results from the lot under 
review shall be submitted and approved prior to deployment of that lot of 
geotextile.  Rolls which are sampled shall be immediately rewrapped in 
their protective covering.
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PART 3   EXECUTION

3.1   SURFACE PREPARATION

Surface on which the geotextile will be placed shall be prepared to a 
relatively smooth surface condition, in accordance with the applicable 
portion of this specification and shall be free from obstruction, debris, 
depressions, erosion feature, or vegetation.  Any irregularities will be 
removed so as to insure continuous, intimate contact of the geotextile with 
all the surface.  Any loose material, soft or low density pockets of 
material, will be removed; erosion features such as rills, gullies etc. 
must be graded out of the surface before geotextile placement.

3.2   INSTALLATION OF THE GEOTEXTILE

3.2.1   General

The geotextile shall be placed in the manner and at the locations shown.  
At the time of installation, the geotextile shall be rejected if it has 
defects, rips, holes, flaws, deterioration or damage incurred during 
manufacture, transportation or storage.

3.2.2   Placement

The geotextile shall be placed with the long dimension parallel to the 
centerline of the embankment or channel and laid smooth and free of 
tension, stress, folds, wrinkles, or creases.  The strips shall be placed 
to provide a minimum width of 12 inches of overlap for each joint.  The 
placement procedure requires that the length of the geotextile be 
approximately 10 percent greater than the slope length.  The Contractor 
shall adjust the actual length of the geotextile used based on initial 
installation experience.  Temporary pinning of the geotextile to help hold 
it in place until the granular filter and bedding material layer is placed 
shall be allowed.  The temporary pins shall be removed as the granular 
material is placed to relieve high tensile stress which may occur during 
placement of material on the geotextile.  Design protection of riprap 
should be in compliance with EM 1110-2-1601.  Trimming shall be performed 
in such a manner that the geotextile shall not be damaged in any way.

3.3   PROTECTION

The geotextile shall be protected at all times during construction from 
contamination by surface runoff and any geotextile so contaminated shall be 
removed and replaced with uncontaminated geotextile.  Any damage to the 
geotextile during its installation or during placement of granular filter 
and bedding materials shall be replaced by the Contractor at no cost to the 
Government.  The work shall be scheduled so that the covering of the 
geotextile with a layer of the specified material is accomplished within 7 
calendar days after placement of the geotextile.  Failure to comply shall 
require replacement of geotextile.  The geotextile shall be protected from 
damage prior to and during the placement of riprap or other materials.  
This may be accomplished by limiting the height of drop to less than 1 foot, 
or other methods deemed necessary.  Care should be taken to ensure that the 
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utilized cushioning materials shall not impede the flow of water.  Before 
placement of riprap or other materials, the Contractor shall demonstrate 
that the placement technique will not cause damage to the geotextile.  In 
no case shall any type of equipment be allowed on the unprotected 
geotextile.

3.4   PLACEMENT OF CUSHIONING MATERIAL

Placing of cushioning material shall be performed in a manner to insure 
intimate contact of the geotextile with the prepared surface and with the 
cushioning material.  The placement shall also be performed in a manner 
that shall not damage the geotextile including tear, puncture, or abrasion. 
 On sloping surfaces the cushioning material shall be placed from the 
bottom of the slopes upward.  During placement, the height of the drop of 
riprap material shall not be greater than 12 inches.  Any geotextile 
damaged beneath the cushioning material shall be uncovered as necessary and 
replaced at no cost to the Government.

3.5   OVERLAPPING AND SEAMING

3.5.1   Overlapping

The overlap of geotextile rolls shall be 12 inches.  Appropriate measures 
will be taken to insure required overlap exists after cushion placement.

3.5.2   Sewn Seams

High strength thread should be used such that seam test should conform to 
ASTM D 4884.  The thread shall meet the chemical, ultraviolet, and physical 
requirements of the geotextile, and the color shall be different from that 
of the geotextile.  The seam strength shall be equal to the strength 
required for the geotextile in the direction across the seam.  Overlapping 
J-type seams are preferable over prayer-type seams as the overlapping 
geotextile reduces the chance of openings to occur at the seam.  Double 
sewing shall be used specially for field seams to provide a safety factor 
against undetected missed stitches.

       -- End of Section --
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